Molecular biology and application of plant peroxidase genes.
Peroxidases are a family of isozymes found in all plants; they are heme-containing monomeric glycoproteins that utilize either H(2)O(2) or O(2) to oxidize a wide variety of molecules. These important enzymes are used in enzyme immunoassays, diagnostic assays and industrial enzymatic reactions. Peroxidase genes and their promoters can be used for molecular breeding of useful plants. Transgenic techniques have also been used to investigate the physiological and molecular functions of peroxidase genes in plants. Here, we review transgenic studies of peroxidase genes, including the functional analyses of the enzymes and their promoters. Regarding application of peroxidase genes, it has been reported that overexpression of the tomato TPX2 gene or the sweet potato swpa1 gene conferred increased salt-tolerance or oxidative-stress tolerance, respectively. The growth stimulation effect in transgenic tobacco and hybrid aspen upon overexpression of horseradish peroxidase gene is also discussed.